Abstract. The timing of large Holocene prehistoric earthquakes is determined by dated surface ruptures and landslides at the edge of the Australia-Pacific plate boundary zone in North Canterb•, New Zealand. Collectively, these data indicate two large (M > 7) earthquakes during the last circa 2500 years, within a newly formed zone of hybrid strikeslip and thrust faulting herein described as the Porter's Pass-to-Amberley Fault Zone (PPAFZ). Two earlier events during the Holocene are also recognized, but the data prior to 2500 years are presumed to be incomplete. A return period of 1300-2000 years between large earthquakes in the PPAFZ is consistent with a late Ho!ocene slip rate of 3-4 mm/yr if each displacement is in the range 4-8 m. Historical seismicity in the PPAFZ is characterized by frequent small and moderate magnitude earthquakes and a seismicity rate that is identical to a region surrounding the stmcturally mature Hope fault of the Marlborough Fault System farther north. This is despite an order-of-magnitude difference in slip rate between the respective fault zones and considerable dffoeerences in the recurrence rate of large earthquakes. The magnitude-frequency distribution in the Hope fault region is in accord with the characteristic earthquake model, whereas the rate of large earthquakes in the PPAFZ is approximated (but over predicted) by the Gutenberg-Richter model. The comparison of these two oeault zones demonstrates the importance of the structural maturity of the fault zone in relation to seismicity rates inferred from recent, historical, and palcoseismic data.
The Porter's Pass fattit forms the principal western element of defined surface fault zones in New Zealand [Reyners, 1989] . Data the PPAFZ and is associated with Holocene offsets near Porter's from the instrumental catalogue are utilized later in this paper for 'Pass [Speight, 1938; Wellman, 1953; Berryman, 1979; Coyle, 1988;  comparisons of recurrence parmeters for large earthquakes within and between the Hope fault and PPAF'Z regions. (Table 1) .
In a highway embankment on the south side of the pass, two buried softs, each containing charcoal, are offset across the fault (Figure 3) . The crosscutting relationships together with the stratigraphy indicate possibly two ruptures during the Holocene (Table 1) Figures 2, 4) . The recent nature of the deformation in gravel deposits overlying the strath of a terrace 13 + 12 m above this region is indicated by the presence of consolidated Pliocene-the Ashley River was dated at between 2100 and 2500 calibrated early Quaternary siltstone and conglomerate which crops out to a radiocarbon years old (Table 1 and Radiocarbon and weathering-find dates delineate two surface rupture events within the last 2500 years (Table 1) . Evidence for the oldest recognized event was obtained from a stream bank exposure of the fault (Figure 2, 5) , where wood and peat were preserved on the surface of a debris flow, offset across a fault scarp that is now buried 3 m below the present ground surface. The wood was not in growth position and was buried beneath younger colluvium, which in turn was offset by the fault. A soil, developed on the debris fl0w and containing a trace of charcoal of unknown age defined an apparent vertical offset (downthrown to the west) across the fault. We could not discern from the field relationships whether or not this buried soil was deformed or had merely developed on an exposed fault scarp at a later date. The soil was buried beneath another debris flow, also capped by a younger soil profile containing a tree stump 
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See Table 1 (Table 3 ). The recurrence parameters listed in Table 3 , and illustrated for the period 1964-1994 in Figure 7 , indicate negligible differences in activity rates between the selected regions, despite an order of magnitude difference in slip rate and cumulative offset. By contrast, the palcoseismic data from each region imply significant differences in recurrence intervals for large earthquakes (Table 3 ), yet neither could be reliably predicted from the historic seismicity catalogue.
In zone 1 the presence of many additional faults with potential to generate large earthquakes in the Hope fault region emphasizes the deceptiveness of contemporary seismicity. Moreover, the discrepency between recurrence rates for large earthquakes inferred from historical and geological data would be accentuated if the swarm earthquakes mentioned above were to be excluded from the analysis; i.e., the seismicity rate above magnitude 5 would be even lower in zone 1 during the historical period. The situation is different in zone 2, where the discrepency between historic and palcoseismic data is in the opposite sense (Table 3) . There, the recurrence rate for large earthquakes is approximated by the Gutenberg-Richter model (Figure 7 ), but the closest match between the histories/and geological data and the smallest errors for the historical recurrence parameters are obtained from the magnitu• frequency distribution of M >3 earthquakes since 1988 (Table 3 ).
The recurrence estimates for large earthquakes derived from longer periods of historical seismicity in zone 2 are higher than those implied by the palcoseismic data (Table 3) Table 3 , however, that the Gutenberg-Richter relationship overpredicts the recurrence rate of M >7 earthquakes in the PPAFZ.
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Temporal variations in seismicity rate may profoundly affect the ---2500 years is only sparsely preserved. Moreover, while the frequency-magnitude distribution and apparent relationships combined evidence of faulting and landslides between 2000 and between seismic productivity and fault slip rate, structural 2500 years B.P. is quite compelling, this cannot be said of the 500-complexity, or maturity. For example, had it been possible to sample 700 year B.P. event, for which our interpretation rests largely on the seismicity in the Hope fault region for the 50 years straddling the landslide data alone. 1888 earthquake, the productivity could have been higher and the If our record of late Holocene rupture of the PPAFZ is complete, frequency-magnitude relationships implied by such data might not the implied interval of 1300-2000 years between the last two events have underpredicted the recurrence rate for the largest events on the would requke 4-8 m displacement per event to be consistent with Hope fault to the same degree as the current data set (Table 3) (Table 3 ), given that the PPAFZ at its present stage of development could therefore be recurrence estimates based on such a short time period would be more consistent with that of intra-plate fault zones, i.e., assigned a low weighting in any seismic hazard assessment of that characterized by low slip rate, more interseismic fault healing region.
processes, and larger slip or stress drop per event [Kanamori and The available palcoseismic data show that even at this early Allen, 1986]. 
